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Abstract of JP41 32499 

PURPOSE:To control a sense of direction of a 
sound image independently of a listening 
position by controlling a phase characteristic of 
plural phase shifters so that a synthesized 
wave front of a reproduced sound of all 
speakers is independent of its frequency but 
depending on an angle inputted to a wave 
front angle input means. CONSTITUTIONS 
phase characteristic controller controls the 
phase characteristic of plural phase shifters 
104-106 based on a wave front angle inputted 
to a wave front angle input means 1 01 . Then 
plural speakers 107-109 arranged at a 
predetermined position reproduce outputs of 
the phase shifters 104-106. In this case, the 
phase characteristic controller controls the 
phase characteristic so that the synthesized 
wave front of the reproduced sound from all 
the speakers 107-109 is independent of the 
frequency but depending on an angle inputted 
to the wave front angle input means 1 01 . thus, 
a listener receives an impression as if sound 
were radiated from a direction of wave front 
and the sense of direction is controlled. 



f r . m 



to* • 
jl ™ 




m 

JL 



a-4 



• — +- ~* 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP4132499&F=0 



3/24/2008 



@ & m 4f HF & m (a) ¥4-132499 

©Int.Cl. 5 S8UE*I Iff^SSS^ @&BB ¥£4*0992) 5fl 6 B 

H 04 S 1/00 J 8421 -5H 

%mm* m*m<»& 2 (£iqH) 

®# m ¥2-255771 

@ft IS ¥2(1990) 9 ^250 

@r w # tt * a ^ ^fffPmrtr*?rmioo6#it!i 6TBt*w4art 



W « » 

1. gwos** 

t ft » 8 S IB 

2. tfflF»*©«B 

a a ± © f 'J ffl a » 



© * r u * S£*> *m »«fc£fc*T tttiCf ft 

S£*OtJ«i ItliT > 'J *&*(Itf#SS37 4 

6792 ^, » 3 8 3 2 8 8 6 ^, S 3 8 5 9 5 

9 Of K^*tl« TtoX-'+iVV Y T 9 t 4 7 
-? h "j * x^^o^ftl&JOglKa***.) 

& * * * 7 u , ? B T * 

31 5 0 £ * O SOUL (£f WU) 

ft f A 5 0 2I4R («f t M^) iff 

A ?J tt =f-\ 5 0 3 «C (4>*f + ft^A 

M 6 0 4 liS (tH*/ Pf t^U) II 



633 



*f A * » 505ttC«**3CdB]««* 

* * * g g> 506 U«gB505©tii7J*L{f 
^Kft3*.*lJ0*g> 507ii«gg505©lij;ti 
SrR{I^fciJO;t*J)nJ|tg> 5 0 8ttSilf«3 [ 
dB]*g***«g£> 509li«SS508 
©Hjfltf) 1 0 0 CHz] - 7 [kHz] 41iS* 

5 10«^«iiiS7^;u 

* 5 0 9 ©dJ^**^ - P ti^JBBS!^ * 
'j ✓ * v « x x y 3 - ? y 5 1 1 X B 9 ' * 
X "J / * V b x x y 3 - / 5 1 0©ti!^^WtT 
±90 Cd e g] &ffi£*ft^ff*f*^< * 

£> 512tt*«S5 I KD + 80 Cdeg]lU 
7j£jtoW85 0 8©tfj;flKlJ0**}jajr:£> 5 13 
li # ft g 5 1 10-90 [deg] & * * to * S 
5O70tb;»fcDD**ftJ*8> 5 1 4ttJ»»g5 
1 20|fcj]^L t (xys-Zfif t^**) 1! 

^±bTd5***Lt{i*i-tii7jas?> 5 l 5 » * 

0±OJ:9^«6Jt*n^ F * - + * » v K © 

* n * 0 ft)IS5 1 2«mA*^e-t7^ 
rxva-^HiAL t ift*. K^BH 
/ 4 X y f * >s * yxxa-fS 10©dJfltt£ 
I6S51 IT-80 [de«]^ffla, Jto * 8 
5 13rUDJIg507<Ddl^t:^^^n, H * t' 

£l±«D«S**±i6*£(l)3t f (2 
Lt = L + 0.7C+0.7jS -(1) 
Rt=R+0.7C-0.7jS »■ ( 2 ) 

c c j (* ( - 1 ) " a *Sfc U tt 49. Is) 6 0 
90 [deg] T*Kit*Lt^«, 
KI^BS/^ij f i a-f 5 10 



»ia¥4-i324an (2) 

3-/oft^i:oorK»^t4 9 
F ^ t - t 7 7 v Fxy 3-^A^*tlU 
( £ * ♦ y * * ) HBM->f*-*l«i»a 
BffiBOSBilKEB^^^'-^' R ( £ 

fc x tr - a t 7 0 v F f + ^ ^ S UiS 

tf*fli«gg505"?3[dB]«g*ttT, Do 
»g 5 0 6 TLIt^C IO»g 5 0 7-eRIHK 

*n€naa**n*o ss^»*as 5 0 8 T3 

[dB] «S?n, * 6 K, »«ajfl7<f**5 
08t 100 [Hz] - 7 [kHz] 
£ n ««ai87^;u^ 509Otfi^ttXJBB 

- F J tl 5o 3 - FC^^tlil'C^^ 

0©m^li^«S5 1 ir + 80 [degl^ffi 



$ 1 2? 





Hz 




















100 


200 


500 700 


1 .0k 


1 .4k 


dB 




















0 


0 . 


0 


0 .0 


0.0 0.0 


0.0 


0 


.0 


A 


-5 


0 .0 


0 .0 


+0.1 +0.1 


+ 0.1 


+ 0 


.1 




-10 


0 . 


0 


0.0 


+0.3 +0.4 


-0.4 


+ 0 


.4 




-15 


0 . 


0 


0.0 


+ 0.8 +1 .1 


+ 1 .4 


♦ 1 


.3 


II 


-20 


0. 


0 


0 .0 


+0.8 +1.6 


+ 2.4 


+ 3 


.0 




-25 


0 . 


0 


0 .0 


+0.9 +1.7 


♦ 2.8 


♦ 3 


.8 




-30 


0 . 


0 


0 .0 


+1.0 +1,7 


♦2.9 


+ 4 


.0 




-35 


0 . 


0 


0 .0 


+ 1.0 *1 .7 


♦ 2.9 


+ 4 


.0 




-40 


0 . 


0 


0 .0 


+1.0 +1.7 


+ 2.9 


♦4 


.0 








m 


1 


m ( ft i ) 








HZ 








m as 












2 . 


Ok 


3 . 


Ok 5.0k 


7 ,0k 


10 


.0k 


dB 




















0 


0 


.0 


0 


.0 0.0 


0 .0 


0 


.0 


A 


-5 


+ 0 


. 1 


♦ 0 


. 1 +0 . i 


♦ 0 . 1 


+ 0 


. 1 




- 1 0 


+ 0 


.3 


+ 0 


.3 +0.3 


♦0 .3 


♦ 0 


.3 


m 


- I 5 


♦ 1 


.2 


+ 0 


.9 +0.7 


+ 0.7 


+ 0 


.7 




-20 


+ 3 


.0 


♦ 2 


.4 +1.7 


♦ 1 .5 


♦ I 


. 4 




-25 


+ 4 


.6 


♦4 


.3 +4.1 


+ 3 .4 


♦2 


.9 




-30 


+ 5 


.0 


+ 5 


.4 +5.4 


♦ 5 .6 


♦5 


.2 




-35 


+ 5 


.0 


♦ 5 


.5 +5.G 


♦ 5 .8 


+ 5 


.7 




-40 


♦ 5 


.0 


+ 5 


.5 +5.7 


♦ 5 .8 


+ 5 


.8 



56 8 0 U F^t-t77> K 7 ? T A 7* "7 Y 



(£f t^U)lifcA^a?> 6 0 2 14 x x 

^-^rfj^Rt (s^waAOfi^aAfla^ 

6 0 3 tt L t iR t i®/<7 x^33|tU^ 
'< 3 x * ft 8f & B, 6 0 4 > x^ginfc 

t, R tO«6^M/^ait6^^»J 

© g a, 6 o Sttiewi/^^aisnfciif l t, 

Rt*»&L (£f t^*^) iff, R ( £ * ♦ ' 
C AO<i*f, S ( * 

h 'J ? x, 606{4 7/ 7*r<7*'*h l J7*60 

5*«ds^t4sm#*aB***iaB56iE, 60 

7ttiiB£tf/:SfI^<D7 [kHz] EiTol!^ 
*aa***ffi*aa7f*>, 8 0 8 U S.llf 

£)BBSHX'JH^xf:-f, 6 0 9 « 

7 ? -f f < 7 -7 V 'J?x605#HtJ^*-*L{i*§-, 
R ft 4. C <I fcitflEIBBaM X'j 



"?§IH¥4-13243fl (3) 

IjflOti^M^^MfllSI. 6 1 0 li U - 
y *r * - A , 8 1 lttUi^^-AMSI 

6 0 9 a<tii;ft**R<i^*l?£***k' - 6 
1 2 14 'J y - ArtosefitlolltE 
fi £ n, v**u^/w»j©gK609#ifc7J*-* 
C{I^£#£***f-*, 6 1 3 11 H i > / 

^^JflaSS 6 0 9 * ifc 1) t S L 4 * B £ * 
Ut'-*, 6 1 4 i* U x - v ^ ^ - ^ ® 3 e 

1 5 (4 «J ^y/*-A|iiOfeittIfl)£»^ 
EIH, 7**u^/w&]a!gE609 a*iiJ}]* 

Ota 7*7 h ij ^^^^O^ftf|iJ©SiSf'='-^ 

y & * - + * 1 v v t 9 f- < 1 v y 9 



©ftt*t0«sn7*3-7cA:fi*ns0tt(i ) jc, 

(2)aT«#>*n*xy3-5rtf 1 ^jL t| RtT . 

A-fi'<*^x«»8Bie03ttA*«*L t, 
R t<0'<7X^Sit4, u^/wf|f)©g(S60 
4 U A ?J <f *f L t , RtOlftJti/^/uiMStS. 
7 / r r -f 7* v h Hx 6 0 5 TlU*if L.t, 
R t©i/-;^Si:ic;UL, R, C, S © 4 o © 
$: WlQt C <Z t: X>y l*f # © A fi*f 

l t , r t C'<7 • lew^/KDjaii^.g 

t U Z> 9 ^7"7Mjn 6 0 5 «!)«Sac 

-3 ^ r tt * T » L < « ^ *. & g g E 6 0 8, (4 7 
//M/7M)n 6 0 5 ©S (t7 0^f 
+ v * * ) (14*15-30 [ m s ] B fi * *' *. 

/ f < 7T££**i£EttC03t§£g«*- 

-635 



* 31 2 2c £ *„ f=»-/©«pS{4.mi^©xy 
^-/ol-tttofflWttKttoTir**. 



31 2 £ 


Bz 

dB 


m tt a 

100 200 500 700 1.0k ).4k 


0 

A -5 
D -io 

£ -IS 
II -20 
u -25 
* -3 0 
/U -35 
-40 


0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0-0.1-0.1 -0.1 -0.1 
0.0 0.0-0.3-0.4 -0.4 -0.4 
0.0 0.0 -0.8 -1.1 -1.4 -1.3 
0.0 0.0-0.8-1.6 -2.4 -3.0 
0.0 0.0-0.9-1.7 -2.8 -3.8 
0.0 0.0-1.0-1.7 -2.9 -4.0 
0.0 0.0-1.0-1.7 -2.9 -4.0 
0.0 0.0-1.0-1.7 -2.9 -4.0 




* 2 £ (tt * ) 


Hz 

dB 


J* tt ft 

2.0k 3.0k 5.0k 7.0k 10.0k 


0 

A -5 

7J -10 
& -15 
H -20 
U -25 
* -30 
/!/ -35 
-40 


0.0 0.0 0.0 0.0 0.0 
-o . 1 -0.1 -0.1 -0.1 -0.1 
-0.3 -0.3 -0.3 -0.3 -0.3 
-1.2 -0.9 -0.7 -0.7 -0.7 
-3.0 -2.4 -1.7 -1.5 -1.4 
-4.6 -4.9 -4.1 -3.4 -2.9 
-5.0 -5.4 -5.4 -5.6 -5.2 
-5.0 -5.5 -5.6 -5.8 -5.7 
-5.0 -5.5 -5.7 -5.8 -5.B 



vafi/^/UHflSSlie 0 9 tt 7 * 1 f < f -7 
h >j M 6 0 5 ^lH^tU ( £ * ♦ * * * > ft 
R + f. C < 4> * * * > * 

* ) « ^> a xBBm s 4 x v * * * 

f3-/608#dJfl**S ( t 7 0 ^ F f t '/ 
* ;u ) (If ou^n.^jtUJt54a#Hin 

■rxfu^JKHflRlie 0 9#tfc7J**R{I*f. 
C ffi f , L <f S ft # tt, 

fc£R*n/:x£-*6 i 1-6 1 5T?M£*ft 
C C ?y 7 ? 7 f < 1 i Y HxBOBt'J^ 

0 1«LtA^)«^ 7 0 2 «RtA*«? v "7 
0 3IUI, Rt©{i*f#tt*f&ilBt*?3«i&ia 
7 , /u 7 0 4 li L ' (l««IH» tit L t ) 

a* (^«»]l8*n/:Rt)i^^^^UTc , 

{f*f*tt*Ja*g, 7 0 5 tt L 1 t R ' tOSt 
E.ti: O A^if L t, RttHattE u, 

Em, E Ri. Err, Ecu E cr, E in E s r £ tfc 

^r**E*iaie«s, 7i8tt«E»i©mes 

7 1 7(D|DAEu,Eii.Eii.Eii.Ect.Eu, 
Eu, E..iA^H^Lt, RtiHbKA 
StHn/:SJ5fiU, ftJBU L, R, C, S 

cosh tK:iro^io]^^<o<t^ 0 * * 

?IF*aifl7<**703ttAflft#Lt, Rt 
H00 [Hz] - 7 CkHz]K$«8]PB*-*, 
«*ii87 ^MO 3<Dtfc^L', R ' tt ( 1 ) 

X ( 2 k ^ t it t o> *nen, * y s - 



HHIf 1-I324flfl (4) 

toT, S'*i*f*-3<*«*3, 706-70 

stiaenL', R ' . c ■ , s ' * £ 6 

t^K!fi@R, 7 1 0 li R ' i L 1 
0aDii*tfS71**»tt2&aislK* 7 1 1 tt S ' 

7 1 2li«ai^0Sf7 1 0 * fc tt 7 1 1 co ft * 

ItU^'/i^FM 7 1 3 tt * U y 

■> a ;u » * 7 1 2«fl£tt*Kic:UT^S 

822 Cms] 4 £ tt 4 4 8 Cms] <o <g « M ifi 
7 </i/*-C#»SaialH7 1 OOtii^DtR^ffiS 
tiS^SRlHlB, 714ttx^'/i*F^ 
v *7 120ff£tftltCJ&i: a Cl*£&22 Cms] 
I /: ti 4 4 8 [mi] 

S # 0 & 7 1 10&flDc*£&gt*«*$£»(s] 
7 16ttH*«ttls]H7 13<DHi7Jfc*©« 
tttlCUfc*fk**UfcEv, E.*ttl*^*«tt 

# m @ 7 1 6«S^S»(HlS7 1 40tU^C 
*0*ttfc£Ufc#»*$RUfcEc, E i* tb ^ f 

* # fl ® 7 17tt«t4^f>J(H]K7 15« 

/A^^L, RH^ifiE^tio it ton 
S 7 0 4, «»Cg705Odi73tt^nen(3)^, 

( 4 t> * n «. 

C ■ = C + 0. 7 ( L + R ) »• (3 ) 

S* = - j S + 0. 7 ( L - R ) - (4 ) 

(3 (4 o c • , s* un^nc, s. 

L ' , R ' , C ' ,S' *n*fttt£«58lla]»7 



0 6-70 


9T£afc£ffE*n* 0 




* i» L 1 


,R ' iC .S ' 0 * 


t ttnf n« 




7 10, 7 1 ltfilS 


* tt v * ^ D is, 


D e « # h 


ft*„ WRi^@87 


10, 7 1 1 co 




*n(5 (6)KT 




Dit = 1 


o g . ( R ' / L 1 ) 


•» (5 ) 


D c s = I 


o g. ( S 1 / C 1 ) 


- ( 6 ) 


D i r tt L R 


dcsguLRo^ 




£ ^ L> 


DcittCSIftfcWlT 


C S 0 Z *> h * 


tt»T *> * 


* 7fi t c 






i^PMvf712 


tt L t R, 4 


tt, C t S 




4 c tt t ^ r r 



^.7MJM 6 0 5 <DlHK. R. C, 
<£<t***fc*£«^5£ais]fc7 13, 7 14 
©Jii^Sft2 2 Cms] *8IRU as c u * 
^iitBi fi ^ * tt 4 8 4 Cms] 
SSflLTL, R, C, S *«**fcK<t**-*. 

xi/ 7 '/,*M-( v f 7 1 2 tt M tt £ # 0 » 
7 10, 7 1 1 Otb^DtR, DciJ^S^ i ^ ^ 

7 's a *ru«*±Lt h ciirt'P^tfS^ 

S & @ K 7 1 3, 714^484 Cms] 

Kili22 [ms] ©^f^K^l^t^ x u » 
B ;u K x 4 ,f 7 1 2^1Kt^SS ( Cms] 
) ^I3gic^t e 

35 3 £ 



DLR 
DCS 


L l h~U t li ~ 


+ L t h 
- L t h 


22 


2 2 


2 2 


2 2 


4 8 4 


2 2 


2 2 


2 2 


2 2 



vf 7 i 2B»aa^@R7 i o, 7ii©tiifl 

Dm. Dc«ixi/,i/0^Ki/^n/±Lth*W; 

ANDIKt-fH^ti. 

« # 5£ « E R 7 1 3 in i' ■/ ■> b M v * 
7 120«a«*fclCUT484*fctt22 Cm 

s ] ©B#£ST*m£#®Sg7 1 0 ©ifcfl Dn* 

ia»iai»ttRC«»g*fc«*nii?i 

E] » 7 1 4t>tt&I!#iaJR7 1 1 tf> & D c , K *l 

£ # # tfl @ R 7 1 5tt3K^SaillB7 1 3 T « 

S7 1 E**££**o MAR 

%EEl, Eitt(7)a, (8)5tT£*>£n* 0 
E t = Dt. D ii < 0 

0 D lr > 0 - (7 ) 

E it = 0 D lb < 0 

— D i r D l« > 0 - < 8 ) 



mac fcfc#f][5)B7i6#££**mE&j 

83)it$iS7 17fflc9&)8!]mEEc, E s tt ( 9 ) it, 

(i o^t^jni, 

Ec= D c « D c s < 0 

V ii. i 

0 D cs > 0 - ( 9 ) 

Et= 0 D c $ < 0 

- Dei D c $ > 0 -(10) 
mE*)®i§li§7 1 7ttfftttfWlsl«7 1 5 O 
tij#Et.E«*s*tfffitt#»Jls]R7 1 6 cd tli 77 E c, 
E s £ «fc 9 A 7) (f ^ L t , Rt£&)ffiILT, En, 

E L R r E At, E ft)), E CI, E CRi E Ui E $ ft £ iij 

DtZ. ccr, «tttfffl(H]R©ajflE«'e*IIBi* 

£ 6 * v M-M 18titSE#J8ltS*S?S7 1 
7 O tH ^3 E ii, E m, E rl. E ft r i E ci, E c«. 
E«l, E ** t ADH^ L i, R t US4Si:^ 
t«"I^Tja*t, L, R, c, s*tib;fi**o 

91 4 S 





A <f ^ 

1 Lt Rt 


tH L 
7) R 

(i c 
*f s 


-0.273 

-0.273 
-0.195 -0.195 
-0.432 0.432 



R 

If c 
^ s 


A 41 ^ 
ELL ERL EL R ERR 


-0.294 0.129 

0.129 -0.294 
0.502 -0.077 -0.077 0.502 
-0.714 -0.13 0.130 0.714 


m 4 




A flft*? 
ECL ESL ECR ESR 


fcfc L 
1) R 
ft c 
f s 


0.300 0.300 0.409 -0.411 
0 .4 09 - 0.41 1 0 .3 0 0 0.30 0 

-0.209 0.094 -0.209 0.094 

-0.301 - 0.301 




3S 4 & ( ft » ) 



5 C d B ] JU ± © f- ♦ x * ;u ftfl Hr u - •> 0 > # 
® ft X' * So 



•637- 



ft T- <fe 4 ft ft J- So UT, ttftti£ffil*<*& 

* n fc « ^ c «, *©?jfS]4>ti^tt*<D$*H3fi 

0, P*£#<D£fS}££&2S**So lfc«»ot, * 

« » $ n « i\« 

GHiSttffiBi* e-a<fefi±fi>l»«Ti***. 

onr^^^rLi -5 t ^ -5 a £ * * s Q 

g e & s k * * * ffi *j ft # t? * s t # $j © 

1 0 lttttiflSAAfS. I02tt«ifl 
Ktcjotr^ffiSigi 04-1 0 6©ttlGft&* 

sia^ittffl^ttMftaa, io3w(i^a^» 

104-106 li ft ffl $ tt ft £ B 10 2© 

■f 

Su 107-l09«*^C»Si6U/:iaB 

£ E B * n> tnfn»«gBi 04-i oec 

ltf$$t<DtZl6lZ£T0)Z £ - * II |3] - ® Jt p Q 1 

PR d Cm] ott^ttCElinr^HOit*. 
£4 ± o J: -5tc«lfilc$nfc*3iifi#j<o&ft»jas 

* * \ «a5ftttA^jf a 1 0 1 tcttiAKofff 

TKffii * e-aa*EB*nTi>*¥ffi±®tt*- 
ft«#Aasnfc4*-*. &rai$t*8i»8Bio 

-638 



jjra^i-iasian (6) 

#jft*Sttffi#tt#jftgK<!:> auCfflffl^ttfJft 

Kifc«i;Ttt«i*tt*K<i:Tii a ^3 * n y: « 

&nfcttBfcEB*** tn^niuEttftojui 
«K©m^*fi4i-«tttt«>^ t: - a t t « a 4 

£#©£fiJc«ffi#Ettftfc**f , 1IU£ttffiflKA 

**Mtt±Etfc«ttCJsO, to *9 ft & ft) ® £ 
B © £j ft K * -> T £X (D x f-a©B£W®£fifc 
& rttffiHfltA**aKA*4 
n ft tt i tt HT, 

*>*t#ftW*ttT^Sjfc©*$tt£P*£3:tt, 
#(o]&#£|ftT- * So £ £ 

CKft***£4"C#*Oiri**%*lft"P* So 
2 li K i i ^ f-*4<|2t* nri»5?ffiiOtt 

fftSi> *n^n©* h-~*<Q&£(*fs&0ij 

T tt ffi « o * ffi tt Cm] it*) HiC»ffig 
SI 0 4 - 1 06e>tttffttt*St£**o 
B2E£*e-A*EELfc¥fl5££ff*ns 

&®©&?£:^*o ?Sy = 0 ( x - z ¥ ffi ) 
^-H'MWd C m 3 tH^itEIUTH 
Sit So ccoi^, 3B2B«¥fl5z = 0(x- 
y ¥ ffi ) T&£*ftS)fccg©Ji?*^*- 0 

KiiSFiy^U^it^fl Crad] £ 
tS„ &ffit1&tin<D&'fr7]ft)tlin%tZ>o I fz 

£ ft -?o 

<6 = 2«>r»(d*sin0)/;i -(H) 
* = c / f ... (|2) 

C z X, *ti«fi([m]K c I* ff a (Cm / s ]K 
fttf©flttft([Hz])Tfc*. UfniR^o 

£ & © * f - * b> i = 0, l, niSf 



* & n * 0 

0 , = 2 • i • ;r • ( d ■ s i n fl ) / A - (13) 

*CWBt*»«B»B®fiiill»H.(f)ttCl4)* 

H , ( f )= ex P { j •( 2 • i • n •( d -sin 0 )/ X )) 

- (14) 

j = ( - 1) 

(14) **iS7 - (15)3*;® 4 

*xj6Shi(t)#»&*i*. 

h,(t)=U(aM)l/U-(aM)) - (15) 

a = ( i • d • s i nfl) / c - (16) 

(!&)**3H3Elfcia^*"*. »30c*tiH, 

( 1 5 ) it I* t=-a£ + 't»£ffi«^±l/(* • ( a * t ) 1 
^^]«&8iLt«St6. U o . » (I5)« 

] ) £ U fc**W0ttffl*«O~>r[rad}0iairr 
tt^tt* 31 *~2/ri:rad]ai|i?Tli2 
S 4) * * <!: U ;&4!2(a)<Z>{f^I3fc#f=5 
0 0 [ H z 3> 3B4H<b)0<I^ffl*ttf=lCkH 
z]Tfc*o Steffi® tt^&&]®SS£«fc9&&* 

3540(a), (b)fr&fe6»** < }fci * tf - * # 
Eljnti^x = - 1 .8- + 1 . 8 Cm]*> EH 

J ti t ^ 5 x «i I t ^ / 6 [ r ad]®^S.^ 
gcLTi^, & 3d £ IpJ # $ n T ^ 

S o t> © t U *• APJIW cnib©«««rlft^ 
1461(a), (b)tlix-y?ffir^}r^P 



Wl(DuU^ ffl««tt*J»»iB102tt, 

IC, Sit l©»ffiSSC»U(i5)^T4ie 
n * ft * It »ti. »«8I*FIR^H 

# ffi £ a 1 0 4-1 0 6 tt- < I 5 ) * *« 4 > '* * * 
(l5)«t«Rit«F I R7 < ;v ? T H9t T * 

xe-* i 07-1 09B, * n * n, # ffl s 

ai04~i060tli^^3it5o 

» 4 69 ( a ), (b)i:**BflOS«»j8SSU 

0(a), ( b ) T li x « ± k: x = 0 £ * '6 fc, 21 
«©J*IBI«Qtt*t:-**raPBd = 0.1 8 C m 3 *C E 
SLfc, ®E^K7r/6[rad](=30Cdeg 

L fc A* ^ T, x-y¥ffic¥l : r''.i£&tf>¥®C9$ 
ffitt, 9 4 SI (a), (b)^^tfc«ffiilslt:fc© 

ffiftK*, ( 17)* © ^ ( t )© £ -5 £ 

fl(t)=jr/2-a Man (a/t) -(17) 
a ti ctoH, 0(t)(i 

O tt B5 tt 4 « 4. C©e(t)«CJ:D«aD«l8D«r 
*T 9 C £ K «fc .*TStt#ttt**«x«±**att 

/its, x-yspffifcSHttfcffli 

ft«yilSI««)ttffi»fV*firAtfy - z ¥ ffi ! jg 
tt«ffi£&l£*-*C£t>T*S. C <0 ig £ K « ± 
T^fB]©^fS]gi^^jaT^^a * * x-z¥ 



639 



£ ft * tot- fx j ij 7ttit^ * fc» 

|fi>lJilt**t^o^8, SS20ttl?)£MS«K: 

©«?*^*¥ffiEU % 3 El (* £ ffl g IS © -f y /< 
;ux|&5©-fl***ttft$BU »48(a), ( b •) 
tt£fifc*ftfcttffi®--fl*:**¥ffiH, $ 5 H <* 



HHlf 4-i32inn(8) 

0 v ? 0> ^ 6 0 li F ^ t' - t 7 ^> K 7 ? f- * 
«t#t^o SB7Htt5R6Hc<j»t«7 

bk m80iiSE*)aii$ssco»]ffiimEiJefi^ 

® 06 « ^^i48T * *„ 

1 0 1 0 2 4€ ft 

tt #J ® g 1 0 3 - ft *t A a £ 

1 0 4 ~ i 0 6 10 7 - 1 0 9 - 
x e - * 0 

ft S A © ft « # E ± /Jx S§ ft U ii 2 « 



£ ! 



VI 

m 



is % % n ib ? 
3 c* - n 



roi 



yog 



ID WW ff 



h 



1 / , 



109 





-641 - 



HIS] 1*4-1 324!W (10) 




- 642- 



